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Pharmaceutical jcomposition containing Citalopra 

The present invention relates to a novel pharmaceutical conippsition contaiiiing 
citaloprain/ 1 -[3 -(dimethylamino)propyl]- 1 ^ 
5 fiirancarbonitrile. 

Background of die Invention. 

• • 1 _ ' - - ■ 

Citalopram is a welHoiown antidepressant drug that has the following stiiicture: 

10 




It is a selective, ce?ntrally active serotonin (S-hydroxytryptamine; 5^HT) reuptake 
15 inlubitor, accordingly having antidepressant activities* : 

Citalopram was first disclosed in DE 2,657,013, corresponding to US 4,136,193. This 
patent publication describes the preparation of citalopnun by one method and outhnes 
a further method which may be used for preparing citalopram. The citalopram 
20 prepared was isolated in crystalline form as the oxalate, the hydrobrpmide and the 
hydrochloride salt, respectively. Furthermore, the citalopram base was obtained as an 
oil (B.P. 175 G/0.03 mmHg). The publication also outlines the manufacture of tablets 
containing salts of citalopram. Citalopram is niarketed as the hydrpbromide and the 
hydrochloride, respectively. 

I* 

25 " * 

Manufacture of crystalline citalopram base is disclosed in co-pending DK 2000 
00402. This patent publication describes the preparation of crystalline citalopram base 
and the use of crystalline citalopram base as an intermediate in the purification of 
crude citalopram hydrobromide into pure citalopram hydrobromide. The publication 
30 also outlines the manufacture of tablets (X>ntaining citalopram 
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Citalopram is mariceted in a number of countries as a tablet prepared by compression 
of grmulated citsdoprani hyd^obromide, 1^^^ 

It is well recognised that preparation of tablets witfi a reproducible composition 
5 requires that all the dry ingredients have good flow properties. In cases, where the 
active ingredient has good flow properties^ tablets can be prepared by direct 
compression of the ingredients. However, in many cases, the particle size of the active 
substance is small, the active substance is cohesive or has poor flow properties. 

i 

10 Further, active substances with a small particle size mixed with excipients having a 
larger particle size will typically segregate or de-mix duriiig the tabletting process. 

» . - ■ ' ' . * ' " ■ . .. 

* ,. ' • . . ' ' ' ' . 

The problem of small particle size and poor flowability is conventionally solved by 
enlarging the particle size of the actiye substance, usually by granulation of the active 
15 ingredient either alone or in combination with a filler and/or other conventional tablet 
ingredieiits. 

One such granulation method is the **wet" granulation process. Using this method, the 
dry solids (active ingredients, filler, binder etc.) are blended and moistened with water 
20 or another wetting agent (e.g. an alcohol) and agglomerates or granules are built up of 
the moistened solids. Wet massing is continued until a desired homogenous particle 
size has been achieved whereupon the granulated product is dried. 

An alternative to the "wet" granulation method is the "melt" granulation which is also 
25 known as the "thermal plastic" granulation process, where a low melting solid is used 
as the granulation agent. Initially, the dry solids are blended and heated until the 
binder melts. As tiie binder is liquefied and spreads over the surface of the particles, 
the particles will adhere to each other and form granules. The binder solidifies upon 
cooling forming a dry granular product. 

30 

Wet granulation as well as melt granulation are energy intensive unit operations 
requiring complicated and expensive equipment as well as technical skill. 
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The process used for the preparation of citalopram hydrobromide results in a product 
with a very small particle size around 2-^20 jiin that^ as many other particulate 
products with a small particle size, has very poor flow properties. Thus, in order to 
achieve appropriate dosing of the citaloprsun during tabletting, it was considered . 
.5 necessary to make a granulate of citalopram with larger particle size and iniproved 
flow properties. 

The citalopram tablet, that i^ marketed, is a tablet made from granulated citalopram 
hydrobromide with various excipients, 

10 

In view of the fact that direct compression is much simpler and cheaper tiban the 
^ processes involving granulation there is a desire for a process for direct compression 
of citalopram hydrobromide. 

15 The obstacles that hitherto have hindered direct compression of citalopram tablets 
have now been circumvented after extensive laboratory research. 

* ■ . ■ ' < ; • 

It has been found that larger particles, i.e. particles of a size comparable to the size of 
the filler, niay be prepared by a new and inv^tiye crystallisation process and that 
20 these particles are useful for the manufacture of dir<sctly compressed tablets. Accurate 
dosing in capsules may also be with such large particles. 

■ ■ . • » - 

It has also been found, that tablets with surprisingly small variation in the content of 
citalopram may be prepared by direct compression of citalopram hydrobromide 
25 having a significantly smaller particle size flian the filler. Accurate dosing in capsules 
may also be achieved despite the small particle size of citalopram. 

' ■ - ' ■ - . 

Objects of the Invention 

30 It is the object of the present invention to provide a novel pharmaceutical unit dosage 
form containing citalopram with a suitable larg;e particle size, wherein said unit 
dosage forai may be prepared by direct compression. 

A second object of the invention is to provide a capsule containing citalopram. 
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: A third object of the invention is to provide large crystals of a phannaceutically 
acceptable salt of citaloprani suitable for use in direct (X)n^ 

, ' ' ' ' * 

A fourth object of the invention is to provide a method for manufacture of large 
5 ciystals of a pharmaceutically acceptable sa^^ 

Summary of the Inventipn 

The invention then, inter alia, comprises the following alone or in cpnibinationi 
10 ■ ■ " ■ ' . •' 

A solid unit dosage form comprising citalopram prepared by direct compression of a / 
. mixture of citalopram, base or a pharmaeeutically acceptable salt thereof and 
pharmaceutically acceptable excipients, or by filling of said mixture in a hard gelatine 
capsule, ■ 

* • ■ 

15 ■ ■ ■ : '■ • • ■ / ' \ .; / ;■ ' ■ ... 

Crystals of a pharmaceutically accq}table salt of citalopram suitable for use in a solid 
uiiit dosage fdnn with a median par^ 

A metihod for the manufacture of crystals of a pharmaceutically acceptable salt of 
20 citalopram havinjg a rnedian particle size of at least 40 ^m and suitable for use in a 
solid unit dosage forni wherein a solution of a pharmaceutically acceptable salt of 
citalopram in a suitable solvent system at a first temperature is first cooled down to a 
second temperature then seeded by addition of crystals of said . citaloprarn salt 
followed by a holding time at said second temperature and a controlled cooling down 
25 to a third temperature whereupon said crystals are isolated by conventional 
. solid/liquid separation tectmiques. 

The direct compressioii of citalopram, a filler sund other pharmaceutically acceptable 
excipients iiito tablets has the great advantage, that the granulation and a drying step is 
30 avoided. Further, as the granulation step is avoided, it is no longer necessary to add a 
binding agent. 
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As used herein, *'direct compression" means that the solid unit dosage form is 

r 

prq)ared by compression of a simple mixture of the active ingredient and excipients, 
without the active ingredient having been subjected to an intermediate granulation 
process in order to embed it in a larger particle and improve its fluidity properties. 

As used herein, "binder" means an agent which is used in wet or melt granulation 
processes and acts as a binder in the granulated product. 

As used herein, ^particle size distribution" means the distribution of equivalent 
10 spherical diameters as determined by laser dif&action at 1 bar dispersive pressure in a 
. Sympatec Helos equipment. "Median particle size", correspondingly, means the 
median of said particle size distribution; 

* ' - . - 

As used herein, "refluxing temperature" means the temperature at which the solvent or 
15 solveiit system refluxes or boils at atinpspheric pressure. 

Thus in one ernbodiment of the invention, the present invention relates to a tablet 
prepared by direct compression of a mixture of citalopram base or a pharmaceutically 
acceptable sdt thereof £uid phannaceutically acc^ 

20 

In another embodiment, the present invention relates to a csqpsule prepared by filling a 

mixture of citalopram base or a pharmaceutically acceptable salt thereof and 

1- - " ■ 

pharmaceutically acceptable excipients in a hard gelatine capsule. 

25 . In one embodiment, the present invention relates to a solid unit dosage form 
comprising citalopram in crystals with a median particle size below 20 (im. 

In another embodiment, the present invention relates to a soUd unit dosage form 
comprising citalopram in crystals with a median particle size of at least 40 ^m, 
30 preferably in the range of 40 ^ 200 ^m, even more preferred 45 - ISO (xm and most 
preferred 50 - 100 jmi. 
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Flow, segregation md deiiiixing propeitie^ and» hence, the suitability of the 
citalppram crystals for direct compression depend, besides the median particle size, on 

the particle side distributipn. 

' » ■ - - . ' ■ ■ 

5 Preferably, the solid unit dosage forms according to the invention do not contain a 
binder. 

* ' w ■ • 

r ■ ' - _ '■ " . ■ ' ■ ■ . , . 

The solid unit dosage form according to the invention may contain 2-60 % w/w active 

I 1 ' 

ingredient calculated as citalopram base, preferably 10-40 % w/w active ingredient 
10 calculiated as citalopram base, and more preferred 15-25 % w/w actiye ingredient 
calculated as citalopram base. Suitably, the solid unit dosage form of the inveiition 
contaiiis 20 % w/w active ingredient calculate 

' • . - . " 

In particular, the present invention relates to a solid imit dosage form wherein the 
15 active ingredient is citalopram hydrobromide or citalopram hydrochloride. Preferably 
the active ingredient contained in the solid unit dosage form of the invention is 
citelopram hydrobromide. 

The solid unit dosage form according to the invention may contain a filler selected 
20 from lactose, or other sugars e.g. sorbitol, mannitol, dextrose and sucrose, calcium 
phosphates (dibasic, tribasic, hydrous and anhydrous), starch, modified starches, 
micrpcrystalline cellulose, calcium sulphate and/or calcium carbonate. In a preferred 
embodiment, the solid unit dosage form of the invention does not contaiii lactose. 

• ■ < I ■ ■ 

25 Suitably, the filler is a microcrystalline cellulose such as ProSolv SMCC90 
manufactured by Penwe$t Pharmaceuticals or Avicel PH 200 manufactured by FMC 
Corporatipn. ' \ 

Besides the actiye ingredient and filler, the spUd pharmaceutical unit dosage forms 
30 may include various other conventional excipients such as disintegrants and 
optionally minor amounts of lubricants, colorants and sweeteners. 
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Lubricants used according to the invention may suitably be one or more of the 
following metallic stearates (magnesium, calcium, sodium), stearic acid, wspc, 
hydrogenated vegetable oil, talc and colloidal silica. 

5 Suitably the lubricant is magnesium stearate or calcium stearate 

Disintegrants include sodium starch glycolate, croscannellose, crosppvidone, low 
substituted hydroxypropylcellulose, modified cornstarch, pregelatizined starch and 
natural starch. 

The solid, pharmaceutical unit dosage form of the invention may be prepared by 
conventional methods using a tablet press with forced feed capabiU^^ 

The filled, hard gelatine capsule of the invention may be prepared by conventional 
15 methods using a capsule filler suitable for powder filling. 

' - » . w ' 

f ' 

Jn one embodiment of the present invention the crystals of a pharmaceutically 
acceptable salt of citalopram have a median particle size in the range of 40 - 200 
preferably 45 - 150 |im and even more preferred 50 - 120 Jim. 

20 

In a preferred embodiment of the present invention, the crystals are of citalopram 
hydrpbromide or citalopram hydrochloride, preferably citalopram hydrobromide. 

In yet another embodiment of the present invention, crystals of a phamaceutically 
25 acceptable salt of citalopram having a median particle size of at least 40 ^m and 
suitable for use in a solid unit dosage form are crystallised from a solution of a 
phjarmaceutically acceptable salt of citalopram in a suitable solvent system. Said 
solvent system may comprise one or more alcohols and optionally water, preferably 
the solvent system is a mixture of methanol and water, wherein the methanoliwater 
30 weight ratio preferably is in the range of 5:1 to 50:1; even more preferred 10:1 to 30:1 
and most preferred 15:1 to 25:1. Said pharmaceutically acceptable salt of citalopram 
is preferably dissolved in the solvent system at a temperature in the range between 50 
°C and the refluxing temperature of the solvent system, preferably between 60 *C and 
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. ; ■ ' ■ v'S . , ' ■ - . " 

the refluxing temperature and more preferred between 64 and the refluxing 
temperature. The amoimts of pharmaceutically acceptable salt of citalopram and 
solvent used are preferably corresponding to a solvent:solute weight ratio in the range 
of 0.5:1 to 5:1, more preferred 0.7:1 to 2:1 and most preferred 0.9:1 to 1.5:1. The 
5 solution of a pharmaceutically acceptable salt of citalopram is cooled down to a . 
temperature, the seeding tempera.ture, in the range of 20-40 **C, preferably 25-35 
whereupon it is seeded widi. citalopram crystals and kegi at said seedling temperature 
for a holding time for crystal growth in the range of 30 minutes to 7 days, preferably 1 
hour to 4 days and more preferred 12 to 36 hours. After said holding time, the 

10 crystallisation batch is gradually cooled down in a controlled way from the seeding 
temperature to the temperature at which the crystals will be isolated fiom the mother ^ 
liquor wherein said gradual cooling down is done over a time span in the range of S 
minutes to 6 hours, preferably 15 minutes to 4 hours and mpre preferred 30 minutes to 
2 hours. The crystals of said pharmaceutically acceptable salt of citalopram are 

15 preferably isolated from the mother liquor at a temperature in the range of 0-20 ^C, 
more preferred 5rl5 using conventional separation techniques, e.g. filtration. 

The small crystals of a pharmaceutically acceptable salt of citalopram used in one 
embodiment of the invention may be produced according to methods described in US 
20 4,136,193, 

The crystals of citalopram base used in one embodinient of the invention may be 
produced according to methods described in NL patent No. 1016435. , 

25 In the following, the invention is illustrated by way of examples. However, the 
examples are merely intended to illustrate the invention and should not be construed 
as limiting. 
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. ■ ■ • ■ . ^ r . 

l^xample 1 

.. , ,• • ■ . . ■ . ■ 

- > • ■ ' ■ • .. ■' ■ ■ , 

Crystallisation of citalopram hydrobromide into large crystails 

S Citalopram hydrobromide (200 g) is dissolved in a ihixtiire of methanol (200 g) and 
water (20 g) at 69 **C. The solution is cooled down to 30 ^C, seeded with citalopram 
hydrobromide crystals and kept at 30 ^C for 24 hours, whereupon it is cooled down to 
10 °C within 1 hour. The crystals are isolated by filtration, washed with cold methanol 
and dried. The particle size distribution for the resulting crystals is Usted in table 1 . 

f f . ' . ■ - . . 

Etamplel 

' - » ' ' • 

Crystallisation of citalopram hydrobromide into lairge crystals 

15 Citalopram hydrobromide (12.0 kg) is dissolved in a mixture of methanol (12,5 kg) 
. and water (1.2 kg) at reflux. The solution is cooled down to 30 **C, seeded with 
citalopram hydrobromide crystals (27 g) and kept at 30 *^C for 16 hours, whereupon it 
is cooled down to 10 ^C within 1 hour. The crystals are isolated by filtration, washed 
with cold (10 *^C) methanol (3.5 kg) and dried. The particle size distribution for &e 

4. 

20 resulting crystals is listed in table 1. 

I 

;Example3 

*-_ ' ~ ' 

Crystallisation of citalopram hydrobromide into small crystals 

25 ' ' 

Citalopram hydrobromide (200 kg) is dissolved in a mixture of methanol (170 L) and 
acetone (680 L) at 56 **C. The solution is cooled down to 15 ®C, seeded with 
citalopram hydrobromide crystals (50 g), hexane (1600 L) is gradually added within 
60 minutes, whereupon the suspension is left standing with moderate stirring and 
30 cooling for 8 hours. The crystals are isolated by filtration, washed first with a cold (1 0 
^^C) mixture of acetone (50 L) and hexane then with cold (10 °C) hexane (220 L) and 
dried. The; particle size distribution for the resulting crystals is listed in table 1. 
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. * . 10 

Example 4 

' . . ' . • • . ' -. . 

CiystaUisatioii of citalopram as the free 

5 Citalopram hydrobromide (101 g) is suspended in water (500 mL) and toluene (SOD 
mL), NaOH (60 mL, 5 N (aq)) is added and the mixture (pH>10) is stirred for 15 min 
before the phases are separated. The organic phase is washed with water (2 x 1 00 mL) 
and filtered through a pad of filter help. The yolatiles are removed in vacuo and the 
title compound is obtained as an oil. n-Heptane (400 mL) is added and the mixture is 

10 heated to 70 ''C. On cooling, crystals forms. The white crystals of citalopram base are 
filtered off and dried at ambienUemperature oyer 



Table 1: Particle size distributidii (Sympatec Helps) for citaloprani 
hydrobromide crystals and ProSolv SCMC90 



Quantile 
(%) 


Exjample 1 
(jun) 


Example 2 


Example 3 
(jim) 


ProSolv SCMC90 


95 


465.43 


549.42 


96.96 


.279.94 


90 


.342.89 


352.23 


^ 72.27 


. 231.66 


50 


96.87 


. . 52.70 


14.04 


114.17 


10 


16.54 


11.97 

t 


1.19 


32.10 


5- 


8,23 


6.67 


0.82 


20.56 

• - 



Example 5 



Tablet prepared by direct cpmpressioo of small citalopram hydrobromide 
crystals. 

■20- ' .. ■' , . 

Tablet ingredients: 

Citalopram, HBr 5800 r (20%w/w) 

ProSolv SMCC90 23055 g (79.5 %w/w) 

•25 Magnesiimi stearate 145 g (0.5 % w/w) 



wo 01/8061? PCT/DK01/0052p 

u 

• ' ' . . 11 " ■ " 

Citaloprain hydrobromide crystals from example 3 and ProSolv SMCC90 were 
blended at 7 ipm for 10 min in a 100 litre Bohle PTM 200 mixer. Magnesium steaJrate 
was added and blending coiitinued for 3 min. 

5 25 kg of the resulting mixture was tabletted (125,000 tablets/hour) on a 30 station 
Fette P 1200/IC tablet press fitted with oblong, embossed, scored 5,5 x 8 mm 
punches. Tablet core weight was set to 125 mg. The nominal yield was 200.000 
tablets. The tablet press was run until the mixture level was just above the forced 
feeder, i.e. the tabletting was continued as long as possible in order to identify 

10 possible segregation tendencies in the last quantities of mixture. 

Tablet properties: 

Diametrical crushing strength: 70 N 
Disintegration tirne: 30 seconds . 
15 Friability: NA 

Weight variation: 0.84% relative standard deviation (measured on 20 tablets) 
punch adhesion: None observed 

Cltalopram content in the composition during compression. 
20 ' 

Tablets were sampled throughout the compression in order to measure segregation 
tendency. Since there is a significant size difference between the active ingredient, 
citalopram hydrobromide and the inert filler, ProSolv SMCC90, as seen in table 1, it 
would be expected that the unequally sized coinponents would segregate, i.e. de-mix, 
25 during transfer from blending vessel to tablet press hopper or sitting in the tablet press 
hopper during tabletting. 

Sampling was performed 50 times at regular intervals during tabletting, corresponding 
to sampling at every 4000 tablets produced. Two tablets were withdrawn for each 
30 sample. 
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The tablets were assayed by a validated mefliod using UV-absorption in an aqueous 
solution, thus analysing in total 100 tablets. The relative standard deviation in 
citaiopram content was 1.6% 

* M 

5 The variabilityi in tablet strength is surprisingly low in view of the small particle sdze 
of citaiopram hydrobromide as compared to the inert filler. . 

One possible explanation for this surprising and beneficial result inay be that the 
tendency to segregation between small citaiopram crystals and larger filler particles is 
10 uniquely balanced by the poor flow properties of the small crystals. 

Example 6 

Tablet prepared by direct cpmpressipn of large citaiopram hydrobromide 
15 ^ crystals. 

Tablet ingredients: 

Citaiopram, HBr (2b%w/W) 
20 ProSolvSMCC96 (79.5 % w/w) 

T _ _ -1. 

Magnesiuin stearate (0.5%w/w) 

Citaiopram hydrobromide crystals firam example 2 and ProSolv SMCC90 were 
blended. Magnesium stearate was added and blending continued. 

Tablets (125 mg nominal weight) were produced. 
The tablets had satisfactory teclmical properties. 
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Example 6 

Tablet prepared by direct compression of citalopram crystals. 

5 Tablet ingredients: 

Citalopram base (I6%w/w) 
ProSolv SMCC90 (83.3% \v/\y) 

Magnesium stearate .(0.7%w/w) 

Citalopram base crystals fipm example 4 were sieved throu^ 

mm and mixed with ProSolv SMCC90 for 3 minutes in a Turbula mixer. Magnesium 

stearate was added and blending continued for 30 seconds. 

15 Tablets were produced on a single punch tabletting machine Korsch EKO, 

• * -« _ 

Tablet properties: 

Tablet strength, mg: 20 

Nominel tablet weight, mg: 125 
20 Tablet diameter, nun: 7 

Tablet shape: Film coating, special doomed 

Diametrical crustung strength: 6L6 N 

Disintegration time, min: < 1 , 

Friability: 0.1 % 
25 Mean tablet weight: 125.4 

Weight variation: 0.22 % relative standard deviation 

The tablets produced had satisfactory technical prppertiips. 
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Claims 

1^ A solid unit dosage form comprising citalopram, characterised In that it is 
prepared by direct compression of a mixture of citalopram base or a pharmaceutically 
5 acceptable salt arid pharmaceutically acceptable excipients, or by filling of said 
mixtvure in a hard gelatine capsule. 

2. The sohd unit dosage form according to claim 1, characteristedl in that it is a 
tablet prepared by direct compression of a niixture of citalopram base or a 
10 pharmaceutically acceptable salt thereof and pharmaceutically accqptable excipients, 

.3. The solid unit dosage form according to claim 1, characterised in that it is 

' - ' ' - ' 

prepared by filling a niixture of citalopram base or a pharmaceutically acceptable salt 
thereof and pharmaceutically acceptable excipients in a hard gelatine capsule. 

15 ■ 

4. . The solid unit dosage form according to claims 1-3, characterised in that it 
does not contain a binder. 

5. The solid unit dosage fonn according to claims 1^4, characterised in that it 
20 contains 2-60% w/w active ingredient calculated as citalopram base, preferably 10- 

40% w/w active ingredient calculated as citalopram base and more preferred lSr2S% 
w/w active ingredient calculated as citalopram base. 

■ • " ■ ■ - 

6. The solid unit dosage form according to claims l^S, characterised in that it 
25 contains a filler selected fiom lactose, sugars, preferably sorbitol, mannitol, dextrose, 

and/or sucrose, calcium phosphates, preferably dibasic, tribasic, hydrous and/or. 
anhydrous, starch, modified starches, microcrystalline cellulose, calcium sulfate, 
and/or calcium carbonate. 

r 4 

30 ?• The soUd unit dosage form according to claim 6, characterised in that the 
filler is a nucrociystalline cellulose, such as ProSolv SMeC90 or Avicel PH 200, 
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8. The solid unit dosage form according to claims 1t7, characterised in that it 
contains a lubricant selected from metallic stearates (magnesium, calcium, sodium), 
stearic acid, wax, hydrpgenated vegetable oil, talc and colloidal silica, 

■ ' * . . ' . ■ ' " ■- ^ 
* * 

5 9. The solid unit dosage form according to claim 8, characterised in that the 

■ - 1 

lubricant is magnesium stearate or calcium stearate. 

- ( ' 

V 

10. The solid unit dosage fomi according to claims 1-9, characterised in that it is 

substantially jSree of lactose; 

■■ . • . . ■ ■ ■ . - • ► ■ 

10 - . /' " . 

11. The solid umt dosage fomi according to cla^^ 
active ingresdient is citalopram base. 

; • " - ■• * - " - 

12. The solid imit dosage form according to clairns 1-10, characterised in that . 
15 the active ingredient is citalopram hydrobromide or citalopram hydrochloride. 

13. The solid imit dosage fonn SK^cording to claim 12, characterised in that the 

* * ' < - ' ' 

active ingredient is citalopram hydrobromid^^ 

- ' • . ■ . i ■ . 

J 

20 14. The solid unit dosage form according to claims 12-13, characterised in that 
the active ingredient is in the form of crystals with a median particle size below 20 . 

.. • " - ' 

r r 

15, The solid unit dosage form accordirig to claiins 12-13, characterised in that 
25 the active ingredient is in the form of crystals with a medisui particle size of at least 40 

Hm, preferably in the range of 40 - 200 jim, even more preferred 45 - 150 ym and 
most preferred 50 - 100 fim. 

16, Crystals of a phannaceutically acceptable salt of citalopram, characterised in 
30 that the median particle size pfthe crystals is at least 40 jim. 

17, Crystals according to claim 16, cliaracterised in that the crystals are of. 
citalopram hydrobromide or citalopram hydrochloride. 



. ; . . ^ *■ ... 
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18. Crystals according to claim 17, cbaracterised in^ that the crystals are of 

... ' i 

* ■ • ■ 

citalopram hydrobromide. 

' ■ t 

5 19. Crystals according to claims 16r 18, characterised in that the median particle 
size of the crystals is in the range of 40 ^ 200 |xm, preferably 45 - 150 nm and even 
more preferred 50 - 120 urn. 

' • ' ■ ■ • ' . . ■ , . - .. 

20. Method for manufacture of crystals of a pharmaceutically acceptable salt of 

10 citalopram having a niedian particle size of at least 40 |ini» characterised in that a 
solution of a pharmaceutically acceptable salt of citalopram in a suitable solvent 
system at a first tetnperature is first cooled dowti to a second temperature then seeded 
by addition of ciystals of said citalopram salt followed by a holding time at said 
second temperature and a controlled cooling down to a third temperature whereupon 

15 said crystals are isolated by conventional soUd/liquid ^ 

■" . " . * • ' ♦ . 

■ ■ " .• ■ • ■ . " ■ ' -f . ■ ■ " ■ • ' ■ 

21. The method according to claim 20, characterised in that the mediaii particle 
size of the crystals is in the range of 40 - 200 ^im, preferably 45 - 150 jim and even 
moire preferred 50 - 120 nm. 

22. The method according to claims 20-21, characterised in that the dissolved 
substance is citalopram hydrobromide or citalopram hydrochloride, 

23. The method according to claim 22, characterised in that the dissolved 
25 substance is citalopram hydrobromide. 

24. The method according to claims 20-23, characterised in that the solvent 
system comprises one or more alcohols and optionally water. 

30 25. The method according to claim 24, characterised in that the solvent system is 
a mixture of methanol and water, 



■ (f ■• « 

WO 01/80619 PCT/DKOl/00520 

17 

26, The method according to claim 25, characterised in that the methanpliwater 
weight ratio is in the range of 5:1 to 50:1; preferably 10:1 to 30:1 and more preferred 
l5;lto25:l. 

5 27. The method according to claims 20^26, characterised in that the 
solventisolute weight ratio is in the range of 0.5:1 to 5:1, preferably 0,7:1 to 2:1 and 
more preferred 0.9:1 to 1.5:1. , 

28. The method according to claims 20-27, charsicterised in that said first 
10 temperature is in the range between 50 °C and the refluxing temperature of the solvent 
system, preferably between 60 **C and the refluxing temperature and more preferred 
betwieen 64 ®C and the refluxing temperature, 

29/ The method according to claims 20-28, characterised in that said second 
15 temperature is in the range of 20-40 °C, preferably 25-35 X. 

30. The method according tp claim 20^29, characterised in that said holdjuig time 
is in the range of 30 nunutes to 7 days, preferably 1 hour to 4 days and more preferred 
12 to 36 hours. 

20 

31* The method according to claim 20-30, characterised in that said third 
temperature is in the range of 0-20 **C, preferably 5-15*?. 

32. The method according to claim 20-31, characterised in that said controlled 
25 copUng down is a gradual cooling down over a time span in the range of 5 minutes to 

6 hours, preferably 1 5 minutes to 4 hours and more preferred 30 minutes to 2 hours. 

33. The method according to claim 20^32, characterised in that said isolation of 
the crystals of a pharmaceutically acceptable $alt of citalopram frpm the mother liquor 

30 is performed by fijtration. 
Abstract 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

Internalional Bureiau 

(43) International Publication Date 
1 November 2001 (01.1 L2001) 




PCT 



mil 



(10) International Publication Number 

wo 01/80619 A3 



(5t) International Patent Classification^: A6IK 31/343, 
9/14 

(21) International Application Number:, PCT/DK0 1/00520 

(22) 'international Filing Date: 30 July 2001 (30.07.200) ) 

4 . , « ■ , " ' » 

(25) Filing Language: Hnglish 



(26) Publication Language: 



English 



(30) Priority Data; 
PA 200001202 
PA 200001614 



10 August 2(M)0( 10.08.2000) DK 
27 Oclpber 2000 (27, 1 0.2000) DK 



(71) Applicant (for all designated States except US): H. 
LUNDBECK A/S [DK/DK]; Oltiliavej 9. DK-ZSOO 
Valby-Copenhagen (pK), 

(72) Inventors; and . 

(75) inventors/Applicante (for US only): LILJEGREN, 
Ken [DK/DK]: M0Uedalen 30, Jonstrup, PK-3.SO0 Vaer. 
l0se (DK). HOLM, Per [DK/DK]; Gr0ndals Parkvej 
54, DK-2720 Vanl0se (DK). NIELSEN, 'Ole [DK/DKJ; 
Nystedyej 19. DK-2500 Valby (DK). WAGNER, Sven 
[PE/SE); StativvSgen 1 K S-152 52 SSdeitaje (SE). 

(81) Designated SXskic^ (national): AE, AG, AL, AM, AT, AT 
(utility model). AU, AZ, BA. BB, BG. BR, BY, BZ, CA, 



CH, CK CO, CR, CU, CZ. CZ (utility nKxJel), DE, PE 
(utility model), PK, DK (utility model), DM. DZ, EC EE 
EE (utility miMjel). ES, 1^1, Fl (utility model), GB. GD, GE, 

gA, gm, hr, hv. id, il in. is. jp, ke, kg. KP, KR, KZ, 

ijC. LK. LR. LS. LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ. NO, NZ. PL, Pt, RO, RU, SD, SE, SG, SI. 
SK, SK (utility model), SL, TJ, TM, TR, TT, TZ. UA, UG. 

US, yz, VN, Yu, ZA. z;w. 

(84) Designated States (regional): ARlPO patent (GH, GM. 
KR LS, MW, MZ, SD, SL, SZ. TZ, U(!j, ZW). Eurasian 
patent (AM, AZ. BY, KG, KZ. MD, RU , TJ, TM), European 
patent (AT, BE. CH, CY, DE. DK. ES. R, FR, GB, GR. IE, 
IT. LU, MC, NL, pt, SE, TR), OAPI patent (BF. BJ. CE 
CG. C:L cm, GA, GN, GQ, GW, MU MR, NE, SN. TD, 

■ \ 1G). 

.Publisheil: 

— with international search report 

- — . upon request of the applicant, before the expiration of the 
'. time limit referred to in Article 2 1 (2) (a) 

,(88) Date of publication of the international search report: 

21 February 2002 

For two-letter codes and other abbreviations, refer to the ^Cktid^ 
gnce Notes on Codes and Abbreviations'* appearing at thebegin-r 
ning of each regular issue of the PCT Gazette. 



< 

o 

00 



(54) Title: PHARMACEUTICAL COMPOSITION CONTAINING <:iTALOPRAM 



(57) Abstract: A solid unit dosage form comprising citatopram, which is prepared by direct compression of a mixtuie of citalopram 
^ base or a pharmaceutically acceptable salt thereof and pharmaceutieally acceptable excipients, or by Ulling of said mixture in a hard 
^ gelatine capsule. Laige crystals of a pharmaceutical acceptable salt of citalopram and method for the nianufacture of said large 
^ crystals. 



INTERNATIONAL SEARCH REPORT 



Interna.. w»nal application No. 

PCT/PK 01/00520 



A. CLASSIFICATION OF SUBJECT MATTER 

■ - •- * 






IPC7: A61K 31/343, A61K 9/14 ^ . , , . 

According to International Patent Classification (IPC) or to both national dassificauon and i PC 




B. FIELDS SEARCHED 


Minimum documentaUon searched (dassificaiion system followed by classification symbols) 

IPC7: A61K 


Documentotion searched other than minimum documentation to the extent that such doc\jmchts are included in the fields searched 

... . . . • . . ^ 

SE,DK,FI, NO classes as above 


Electronic data base consulted during the international search (name of dau base and» where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Qtation of document, with indication, where appropriate; of the rdevant passages 


Relevant to claim No. 


E.X 


STN International, File CAPLUS, CAPLUS accession 
no. 2001:797983, Liljegren, Ken et al: 
"Pharmaceutical compositions containing 
.citalopram"^ & M02001080619.A2,20011101 


1-33 


A 


EP 0714663 A2 (ELI LILLY AND COMPANY), 5 June 1996 
(05.06.96) 


1-33 


A 


US 5296507 A (TANAKA ET AL), 22 March 1994 
(22.03.94) 


1-33 


A 


GB 1358915 A (KERCH & CO. INC.). 3 July 1974 
(03.07.74) 


1-33 


1 1 Further documents are listed in the continuation of Box C | )(| See paient family annex. 


* Special categories of cited documcints: 

"/V" document defining the general rtate of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

"L* document u^uch may throw doubts on priority daim(s) or v^ch is 
dted to establish the publication date of another citation or other 

jpedal reason (as specified) 

*0" docum^t refening to an oral disclosure, use, exhibition or other 
means 

*P' document published prior to the international filing date but later than 
the pricffity date daiined 


*T* later document published after the intemslional filing date or piiority 
dale and not in conflict with the application but dted to understand 
the principle (MT theory underlying the Invention 

'X* document of particular relevance: the d aimed inventi<m cannot be 
considered novel or cannot be considered to involve an inventive 
step «4ien the document is taken alone 

'Y* document of particular relevance: the claimed invention canned be 
conadered to involve an inventive step when the document is 
combined with one or more other such documents* aich combinatioh 
being obvious to a person dolled in the art 

"Sl" document member of the same patent family 


pate of the actual cotnpletion of the international search 

27 November 2001 


Date of mmling of the international search report 

0 3 '12- 2001 


Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, S-102 42 STOCKHOLM 

FacsimUeNo. +46 8 666 02 86 


Authorizied pfficer 

Goran Karlsson/BS 

Telephone No. +46 8 782 25 00 



Form PCT/lSA/210 (second sheet) (Jtily 1998) 



INTERNATIONAL SEARCH REPORT 

Informatipn oa patent family members 



06/11/01 



Intemauonal appiication No. 

PCT/DK 01/00520 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0714663 


A2 


05/06/96 


CA 


2163840 A 










• 


jp 


8208471 A 


1 □/ Uo/ 










us ' 


6169105 B 




US 5296507 

- 


A 




22/03/94 


AT 


112166 T 










AU 


644204. B 


AO /I o /no 


• 






t 


AU 


8259491 A 


no /AO /GO 


- 








CA 


2049368 A 












DE 


69104314 D,T 


1 /OR 










DK 


213290 D 


i\t\ tt\c% /nA - 
Uy/UU/UU 


■ 








DK 


474580 T 


rto/Avi/Qi: 










EP 


04/4b80 A,B 


11 /AO /QO 










SE 


0474580 13 












, HK 


21595 A 


24/02/95 










IE 


72160 B 


26/03/97 










IE 


912682 A 












IL 


98968 A 


18/06/96 










JP 


2109800 C 


21/11/96 










Jp 


' 4244024 A 


01/09/92 










JP 


8005787 B 


24/01/96 










KR 


9702246 B 












NZ 


239437 A 










'. I 


SG 


165594 G 


12/05/95 


■ ♦ ■ 






■ ■» 


ZA 


9106187 A 


29/04/92 


QB 1358915 


A 




03/07/74 


t«M. 







Form PCr/I$A/2lO (patent family annex) (July 1998) 



